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Abstract: This paper introduces a novel approach employing Particle Swarm Optimization (PSO) for the
optimal allocation of Distributed Generators (DG) in distribution networks (DN). The primary objectives
include reducing harmonics and conducting short circuit analysis, studying the impact of DG on enhancing
the voltage profile and overall system reliability and minimizing both active and reactive power losses. The
optimization process incorporates an objective function (OF) guiding load flow calculations for the
DNMATLAB-DIGSILENT simulations performed on an IEEE 33 bus DN to assess the effects of DG.
Investigations into harmonics and short circuits are conducted under both with-DG and without-DG
conditions, revealing noteworthy enhancements in system performance metrics, such as voltage profile and
harmonics, validating the effectiveness of the proposed PSO-based method. In this study, PSO methods are
deployed to address network challenges arising from installing multiple DGs of different types.
Comparative analyses between PSO methodologies with and without DG underscore the improved
outcomes of the proposed approach. Application of the suggested method to the IEEE 33 bus system
demonstrates substantial reductions in harmonics, enhancements in voltage profile, and significant
decreases in active and reactive power losses..
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